Role of Tyr84 in controlling the reactivity of Cys34 of human albumin.
Cys34 in domain I of the three-domain serum protein albumin is the binding site for a wide variety of biologically and clinically important small molecules, provides antioxidant activity, and constitutes the largest portion of free thiol in blood. Analysis of X-ray structures of albumin reveals that the loop containing Tyr84 occurs in multiple conformations. In structures where the loop is well defined, there appears to be an H-bond between the OH of Tyr84 and the sulfur of Cys34. We show that the reaction of 5,5'-dithiobis(2-nitrobenzoic acid) (DTNB) with Tyr84Phe mutant albumin is approximately four times faster than with the wild-type protein between pH 6 and pH 8. In contrast, the His39Leu mutant reacts with DTNB more slowly than the wild-type protein at pH < 8, but at a similar rate at pH 8. Above pH 8 there is a dramatic increase in reactivity for the Tyr84Phe mutant. We also report (1)H NMR studies of disulfide interchange reactions with cysteine. The tethering of the two loops containing Tyr84 and Cys34 not only appears to control the redox potential and accessibility of Cys34, but also triggers the transmission of information about the state of Cys34 throughout domain I, and to the domainI/II interface.